Evaluation of cryopreservation media for the preservation of human corneal stromal stem cells.
Human corneal stromal stem cells (CSSCs) have gained increasing attention in the treatment of corneal stromal scars. In view of this, the preparation and storage of CSSCs are critical to maintaining the regenerative potential of CSSCs. The goal of the study was to investigate the human serum (HS) concentration in the cryomedia that could best preserve CSSCs. Three different cryopreservation media, varying in HS concentration were evaluated in their ability to preserve the viability and phenotype of CSSCs: 2% HS (FS1), 4% HS (FS2) and 90% HS (FS3). After thawing, CSSCs morphology, recovery rate, cell proliferation, relative gene expression of CSSC markers (ABCG2, SOX2, NANOG, PAX6, SIX3) and their anti-inflammatory response (level of TNFAIP6) were compared with those of unfrozen CSSCs (control). Cryopreserved CSSCs had similar cell morphology as the control. Cell viability was significantly higher using FS2 (92.7±1.3%) as compared to FS1 (88±0.8%, p=0.018). Doubling times of CSSCs were maintained in all cryopreserved conditions, as in the control (p>0.05), which were 0.9±0.1 days and 1.8±0.0 days at passage 3 and 4, then increased to 18.2±1.9 days at passage 6 (p>0.05). The expression level of stem cell / progenitor cell markers investigated was not affected by the cryopreservation with any of the 3 media. In addition, cryopreserved CSSCs have a similar expression level of TNFAIP6 after stimulation with pro-inflammatory cytokines as the control (p>0.05). Our results indicated that all three cryopreservation media maintained CSSCs phenotype after undergoing one freezing/thawing cycle.